Abstract: During the last three decades, human behavior has been becoming energy alarming towards environmental sustainability.
Introduction
In recent years, severe environmental problems are associated with rising energy consumption due to economic development and population growth, while a simultaneous imperative need for a sustainable environment for humans necessitates the scientific and technological research to be concentrated on energy preservation and the abiding role of renewable energy sources (RES) [1] [2] [3] [4] [5] [6] [7] . In the Brundtland Report (1987) , issued under the World Commission on Environment and Development, the need to value the obligations for future generations in balance to the needs of present generations was introduced, setting the foundations for "sustainable development" [8] . In the environment-based literature production, the need for a safe, environmentally sound and economically viable energy pathway that supports human progress into future generations was recognized, in line with efficient 
Benefits of Environmental Education
Several studies manipulate the interdisciplinary issues of Environmental education/environmental issues/energy behavior, in an integrated manner [52] [53] [54] . Energy-oriented curricula of environmental education must be an integral and inseparable part of contemporary education for all citizens. The key-entity of "sustainability" can develop environmentally conscious citizens from their early phases of education. The purpose of a "sustainable school" is not only to help children acquire environmental literacy and understand the dimensions of sustainability. The main goal of such an educational reform is to change the school itself for promoting sustainability and helping today students to follow sustainable practices in their everyday life. Indeed, this educational reform is the tool for achieving sustainable development and instilling energy behavior into all levels of educational operation: teaching, social/organizational, and technical/financial [55] [56] [57] [58] [59] [60] [61] [62] [63] [64] [65] [66] . Educational activities play a dominant role to educate students on how to take initiatives, set goals, make decisions, handle information data, and be engaged in creative argumentation and productive criticism [67] . Energy-educated children can stand on an equal footing to the adult members of the family, participate, take initiatives, and rationalize their argumentation in taking household decisions and priorities concerning energy consumption. Environmental education in schools can also promote the agenda of energy wastes reduction in households [68, 69] .
A cognitive gap between attitudes and behavior has been attributed to a contradiction between a generalized interest for the environment and a feeling of hopelessness and incapability in applying this interest to specific actions [70] . Under this framework, environmental education can play a determining role, enabling students to develop sustainability-conscious behavior and make decisions in favor of a sustainable environment. Students are vital contributors to the development of environmental consciousness and the promotion of environmentally responsible behavior [50] . Furthermore, it has been reported that secondary school students are prone to rapid intellectual development, with the ability of abstracted thinking. This period of students' psychosomatic development is significant because students of this group-age develop their personality values of socialization and shape their attitudes towards environment protection [71] .
Teaching about climate change in environmental secondary education curricula is considered crucial for developed countries [72] . Particularly, teachers in the US are willing to teach climate change topics with their students, taking this as an opportunity to teach them the nature of sciences and strengthen their skills upon data analysis, systematic thinking, and critical argumentation [72] . Such a climate-driven curriculum offers the opportunity to make climate change topic familiar to local communities, by enriching the knowledge upon local ecosystem impacts and opening policies' argumentation upon the relevant taught curricula.
In the case of developing countries, environmental education is crucial for primary education because in many countries this educational level is the only formal education that children may receive throughout their life-span. In this respect, energy-related school courses may facilitate students and parents with energy-oriented information, especially in those countries in which there is a cultural trait for parents to be actively involved in their children's schoolwork [73] . In a relevant study, it has been pointed out that many secondary education students in Turkey were introduced to the renewable energy entity during their secondary school education [74] . The contribution of greenhouse gas emissions to environmental degradation, as well as the pronounced role of education driven public awareness upon environment pollution and petroleum exploration has been pointed out in a study for Uganda [54] .
In the Greek context, environmental sustainability in higher education students has been investigated in a study on Aegean University [75] . The authors reported important constraints concerning the promotion of environmental sustainability. Particularly, according to the interviewed students, the most important constraint is lack of environmental knowledge among the academic community members. Another critical issue is lack of environmental projects funding from private-based ownership, since Greek university funding is mainly state-dependent [75] . Furthermore, Sustainability 2018, 10, 1663 4 of 22 a study for Greek elementary students in the Prefecture of Evros reveals that students are sensitive to energy management issues and recycling [76] .
Conclusively, a successful adaptation and implementation of an environmental education to current curricula of secondary education worldwide should reflect the accomplishment of:
• Critical thinking skills [72] : Creative thinking in environmental education remains a greatly under-researched topic, thus connections must be opened to broader approaches that are currently narrowing creativity of the relevant researches undertaken to handle environmental problems [77] . Developing contextual thinking in students seems to be a key-parameter for the perspectives of educational reforms [78] . Under an environmental education context, the need for active engagement with environmental topics and the active participation in monitoring and problem-solving activities should prevail over the need for obtaining individual knowledge [78] . Educational activities play a dominant role to educate students how to take initiatives, set goals, make decisions, handle information data, and be engaged to creative argumentation and productive criticism [67] .
•
The entities of "sustainability" and "environmental clubs" that reflect how these notions can help both teachers and learners to develop all skills and positive attitudes' needed towards the environmental sustainability [79] . In a relevant study, it was pointed out that biodiversity loss has encouraged scientists to begin promoting the idea of ecosystem services that can be offered to humans to be active supporters of conservation policies. To this end, the concept of ecosystem services can be designed to communicate societal needs. This societal viewpoint is perfectly served by the school system because it plays a key role in educating students to be active and responsible citizens [80] . In another study, the link between the "sustainable development" concept and development was investigated [81] . This author proposed some examples of sustainability integration in new textbooks for primary education. Under this research framework, it was illustrated the extent of curricular materials that could contribute to developing skills, values, and attitudes aligned with sustainable development perspectives [81] .
The elevation of the environment as a vital natural asset that strengthens the proactive and active inquiry to promote problem-based learning approaches in real environment-degradation issues. Under this framework, technology can also be used as a supportive tool that induces a new educational approach, not just to be used in reproducing traditional teaching roles that are based in conservative repetition of environmental concepts [82] . Students and citizens familiar with the methodological tools of web-repositories and web-quests for environmental education can assist in promoting environmental affection [83] .
• Key-project stakeholders to explore the challenges of project sustainability and promote participation. Applying the principles of interdisciplinary learning theory, the contradictions that emerge from the interaction between different project stakeholders can be rationalized and taught within the school environment, as powerful sources for learning [84] .
Materials and Methods
The purpose of this study was the classification of students according to their profile on environmental awareness. Data collection was performed using a structured questionnaire including various dichotomous type questions and Likert type questions on the topics of school and family role toward environmental behavior, students' environmental consciousness and environmental knowledge.
The statistical methods used in this study included descriptive statistics, reliability analysis, Principal Component Analysis (PCA) and cluster analysis by using the K-means algorithm. K-means clustering is applicable because of the large sample size [85] . This statistical process initiates by assigning temporary k-centroids. If the distance of an observation from the center is higher than the shortest distance between that center and all other centers, this observation replaces the nearest cluster center. The centers are continually re-evaluated, based on the above criteria through a loop process. The process is repeated until there is no change in the centers or the convergence criterion has been achieved [85] [86] [87] .
In the Results Section, the socio-demographic profile and respondents' opinion on environmental questions are presented. Affirmative responses to the dichotomous (yes/no) variables are expressed as percentages of the total sample, whereas responses to Likert-type questions are presented by using the mean and standard deviation. Subsequently, reliability analysis by using Cronbach's alpha is deployed. Principal Component Analysis (PCA) method is afterwards used to identify factors (components). The same methodology was applied in an analogous study for the energy behavior of secondary education Greek students in Grevena [88] . In this method, each one of the identified factors (components) interprets a percentage of the variance that has not been captured by previous factors (components). The final number of factors (components) is determined according to the Kaiser criterion, where a factor is created when the calculated eigenvalue is greater than 1. Finally, by using the variables created from the PCA method, k-mean analysis estimated the number of students included in each cluster, sustaining common environmental characteristics.
This research was conducted during 2014 within Larissa Regional Unit (Figure 1 ). The research area is in the northeastern part of Thessaly, where Larissa is largest regional unit at about 5381 km 2 occupying 38.3% of the total area of the Region [89] . The population is 284,420 inhabitants according to the 2011 National Statistical Service census. The economic character of Larissa Regional Unit is outlined under the three main economic sectors (primary, secondary and tertiary). The primary sector is a key activity for the area and is characterized by: (a) low field resting rate; (b) the dominance of arable crops; and (c) minor contribution of forestry and fishery products. The secondary economic sector is focused on processing of agricultural products. There are also activities such as wood processing, textiles, garment production, food, paper, engineering and machining. The tertiary economic sector is mainly dominated by commercial activity and industry services owing to the area's strategic geographical position on the county map. are expressed as percentages of the total sample, whereas responses to Likert-type questions are presented by using the mean and standard deviation. Subsequently, reliability analysis by using Cronbach's alpha is deployed. Principal Component Analysis (PCA) method is afterwards used to identify factors (components). The same methodology was applied in an analogous study for the energy behavior of secondary education Greek students in Grevena [88] . In this method, each one of the identified factors (components) interprets a percentage of the variance that has not been captured by previous factors (components). The final number of factors (components) is determined according to the Kaiser criterion, where a factor is created when the calculated eigenvalue is greater than 1. Finally, by using the variables created from the PCA method, k-mean analysis estimated the number of students included in each cluster, sustaining common environmental characteristics. This research was conducted during 2014 within Larissa Regional Unit ( Figure 1 ). The research area is in the northeastern part of Thessaly, where Larissa is largest regional unit at about 5381 km 2 occupying 38.3% of the total area of the Region [89] . The population is 284,420 inhabitants according to the 2011 National Statistical Service census. The economic character of Larissa Regional Unit is outlined under the three main economic sectors (primary, secondary and tertiary). The primary sector is a key activity for the area and is characterized by: (a) low field resting rate; (b) the dominance of arable crops; and (c) minor contribution of forestry and fishery products. The secondary economic sector is focused on processing of agricultural products. There are also activities such as wood processing, textiles, garment production, food, paper, engineering and machining. The tertiary economic sector is mainly dominated by commercial activity and industry services owing to the area's strategic geographical position on the county map. Under the research framework of this study, students attending the third grade of Secondary education schools constituted the research population. The total number of students (15 year old) attending the third grade, at the Regional Unit of Larissa at the time of the survey, was 2589 [92] . The sample of this research consisted of 270 students, accounting for 10.4% of the total student population attending the third Grade of secondary education (Table 1) . Concerning sample size calculation, according a formula provided by the CheckMarket survey company [93] , for a confidence level of 95%, we expected an error margin of 5.65% for our analysis. The sample was taken from four representative schools of the research area: the 1st Secondary school of Larissa, the 1st High School of Elassona, the 1st Secondary School of Farsala, and the 2nd Secondary school of Tyrnavos ( Table 1) . The selection of those specific school units was undertaken under the basis that they capture the characteristics of the typical school units operating in the region. The research area included urban areas (Larissa and Tyrnavos), semi-mountainous areas with large livestock activities (Elassona) and suburban areas (Farsala). These four sampled cities are the largest ones throughout the research, Under the research framework of this study, students attending the third grade of Secondary education schools constituted the research population. The total number of students (15 year old) attending the third grade, at the Regional Unit of Larissa at the time of the survey, was 2589 [92] . The sample of this research consisted of 270 students, accounting for 10.4% of the total student population attending the third Grade of secondary education (Table 1) . Concerning sample size calculation, according a formula provided by the CheckMarket survey company [93] , for a confidence level of 95%, we expected an error margin of 5.65% for our analysis. The sample was taken from four representative schools of the research area: the 1st Secondary school of Larissa, the 1st High School of Elassona, the 1st Secondary School of Farsala, and the 2nd Secondary school of Tyrnavos (Table 1 ). The selection of those specific school units was undertaken under the basis that they capture the characteristics of the typical school units operating in the region. The research area included urban areas (Larissa and Tyrnavos), semi-mountainous areas with large livestock activities (Elassona) and suburban areas (Farsala). These four sampled cities are the largest ones throughout the research, while the selected school units gather students from all their surrounding areas. Another fundamental precondition for the sampling stratification was the representation of all social strata and all occupational professions of the local inhabitants. The sample selection of students in the third grade of Secondary school was considered appropriate since there exist taught courses upon environmental education. This approach matches the scopes of the conducted research, since under the educational curricula and the deliverable learning outcomes, students have already engaged in energy issues under the taught courses of Science and Technology. Therefore, in the context of the interdisciplinary teaching of courses and consequently of the wider acquisition of knowledge and skills, it is argued that students sustain appropriate cognitive capacities and knowledge background to be familiarized with the set of the surveyed questions. Indeed, students at the age of 15 years who have undertaken the formal educational curriculum, have already developed formal thinking which enables them to theoretically deepen their thought and manipulate information in such way that they can clearly and accurately express their personal views and worldview experiences [71] . We cannot overlook that people in a survey do not only represent theories, words, and numbers. Every participant in a survey must be "treated" with respect and courtesy, especially in the case of underaged participants. The ethics of research with children needs to balance between different conditions. On the one hand, it is necessary to avoid or minimize damage caused by research and to ensure the protection of children and young people and, on the other hand, research needs to be alert to the dangers and harm caused by the concealment of children's opinions and experiences by excluding them. Consensus, confidentiality and anonymity were the three ethical parameters of this research. In addition, this study was about human emotions. Following the suggestion of Seale and Filmer [94] , there is a moral "obligation" not to take advantage of the time and confidence of the participants. In this research we followed articles 3 and 12 on the Rights of the Child of the United Nations [95] (UNCRC), which also applies to the Greek legal context. Article 3 provides that the child's interests are a fundamental prerequisite for all actions relating to the child. Article 12 requires that children have, depending on their age and maturity, the ability to form opinions, the right to freely express themselves and their views on all matters concerning them. Permission to conduct the survey was initially granted by the School Directors, as proposed by relevant literature for research in education [96, 97] . A visit to the students' classroom was afterwards carried out with the escort of the teacher, briefly informing the students about the process of conducting the research. Students were informed by the researcher about the purpose of the visit and the process of completing the questionnaire. The participants in the survey were asked to complete the questionnaire as reliably as possible by honestly answering the questions in an anonymous manner, without the physical presence of their educators. The completion of the process required one teaching hour for each class. Research conditions could be characterized as excellent since there was a climate of collaboration between students, teachers and researchers.
The questionnaire was written in a way to be understandable, to be complemented by all participants, to minimize potential errors and not be boring or tiring. It consists of four sections: Section A is divided into two subsections. Subsection A1 includes the socio-demographics, such as place of residence, parents' occupation and personal details. Under Subsection A2, there are questions about students' level of knowledge related to ecological awareness, information on ecological and environmental terms and student habits towards environment. Section B includes questions concerning the role of school and family towards environmental motivation, as well as some conceptual questions about students' environmental sensitivity. Section C consists of questions on students' self-evaluation concerning environmental knowledge, environmental education and willingness to participate in ecological activities. In conclusion, the content of the questionnaire included information and data related to actions concerning energy use and "green" behavior taken inside and outside the classroom.
Results
The sample consists of 270 students attending the third grade of secondary education, with an average age of 15 years, while the students' place of residence is the same as the place of the school (Table 1) . Regarding gender, 49.6% of the students are boys and 50.4% are girls. About the overall school performance of the sample, 40.4% of students have an average score of 18.1 to 20 (with a maximum of 20), while 35.6% achieved a performance from 16.1 to 18. The remaining 24% of the sample achieved a graduation grade lower than 16. In response to family statues, 13.7% live in a three-member family, 53% live in a four-member (two parents and two children), 25% live in five-member family and 9% live in large families of six or more members. Regarding type of residence, 55% of students live in detached houses while the remaining 45% reside in apartment blocks. The educational level of the parents is high, since the parents of 40% of the students surveyed are higher education graduates, with the parents of 27.4% and 12% of the students surveyed being high school and secondary high school graduates, respectively. Concerning the professional occupation of the father, the predominant profession is "freelancer" with 27%, followed by "private employee" with 22.6%. Moreover, 21.9% are civil servants and 21.5% are farmers. Regarding the mother's professional situation, the highest percentage of 27.4% are unemployed/households followed by 25.2% and 18.5% who are civil servants and private employees, respectively.
The overall responses of students to the three environmental-driven sections of the survey are outlined in Tables 2-4 . In Table 2 , Section A focuses on students' self-reported knowledge on general environmental subjects and the various energy sources (see Appendix A). Most students report that they are informed about diverse types of energy sources as well as energy use and consumption. According to Table 2 , the descriptive statistics revealed that around 96% of the students are familiar with the term "renewable energy sources" and around 80% are familiar with the word "ecology". On the contrary, only 60% are familiar with the word "energy crisis" and only 13% of the students answered positively regarding the use of renewable energy technologies at school. Around half of the students responded positively concerning their current or previous participation in environmental programs/actions. A lower percentage of the students of about 30% responded positively concerning Internet use for retrieving environmental information and around 20% answered positively about using the school library for environmental information.
In Table 3 , Section B includes questions on students' attitudes concerning school and the role of the family towards environmentalism, as well as general ecological sensitivity questions (see Appendix A).
Concerning schools' role, results reveal that around 70% students agree or strongly agree on schools' contribution to shaping environmental conscience. Around 80% of the students believe that their school should participate in recycling programs and 75% of the students believe that participation Sustainability 2018, 10, 1663 9 of 22 in ecological activities motivates environmental awareness. On the contrary, only 35% of the students agree that their school operates in an energy efficient way while 30% of the students disagree or totally disagree. By examining students attitude concerning the role of the family, around 45% of the students agree or totally agree with the content of the question concerning their parents' environmental sensitivity while 70% of the students agree that the co-operation of children and parents leads to energy-saving behavior. There were also three general ecological sensitivity questions concerning the role of RES towards solving the ecological problem, participation in ecological activities and a question about the harmonious coexistence of humankind with nature. Students agreed or strongly agreed with these broad questions, with rates of above 75%.
In Table 4 , Section C refers to student environmental knowledge, environmental education and willingness to participate in environmental actions. Environmental self-reported knowledge of students is moderate. Only 5% of the students believe that they have very strong environmental knowledge and 19% believe that they have good knowledge. On the other hand, around 25% of the students evaluate their environmental knowledge level as low or very low while 50% of the students have moderate knowledge. Concerning students' opinion on environmental education in school, around 30% of the sample yielded a positive answer. Around 45% believe they receive moderate environmental education at schools and 6% believe they receive no environmental education at all. Concerning the question on students' beliefs whether participation in ecological activities leads to environmental awareness, around 68% agree or totally agree while 8% disagree or totally disagree. A graphical representation of students' answers can be found in the Appendix (students' attitude towards energy and environment).
Reliability analysis is performed using Cronbach's alpha coefficient. The coefficient equals 0.757 and is considered acceptable, according to the empirical scale provided by Darren and Mallery [98] . However, by looking at the last column of Table 5 (Cronbach's Alpha if Item Deleted), it was noticed that questions marked in italics seem to reduce overall reliability, i.e., a higher overall alpha index was reported if these questions were not used at all. Therefore, for reasons of analysis simplification and increased reliability, a decision to drop variables QB4, QB10 and QC10 was taken.
After removing the three variables marked in bold in Table 5 , running a corrected trial revealed that Cronbach's Alpha index is higher (0.771).
By calculating the correlation matrix, we noticed that statistically significant correlation exists between most of the variables, thus several tests to check the appropriateness of data for factor analysis were deployed. KMO measure of sampling adequacy and Bartlett's test of sphericity were used to test data appropriateness for factor analysis. KMO measure for our data equals 0.822, indicative that the correlations between the variables are satisfactory for factor analysis to be performed. Ideally, the KMO index should take values >0.8, although values >0.55 are considered acceptable. Another test of appropriateness for factor analysis is Bartlett's test of sphericity. It tests the null hypothesis that the Sustainability 2018, 10, 1663 10 of 22 sample comes from a normal multivariate population, by using the x 2 distribution. The value of the x 2 test function is 602.912 with 66 degrees of freedom, indicating statistical significance at the 0.001 level, which satisfies the assumption that the data are suitable for factor analysis. The number of factors to be used for the analysis was estimated using the scree plot and confirmed with the Kaiser criterion ( Figure 2 The number of factors to be used for the analysis was estimated using the scree plot and confirmed with the Kaiser criterion (Figure 2 ). By looking at the scree plot and using Kaiser's empirical criterion, which suggests setting the number of components equal to the components having eigenvalue > 1, we concluded that three factors are appropriate for this analysis.
By using Principal Component Method (PCA), loadings were calculated for the three factors (components), as presented in Table 6 . By looking at the scree plot and using Kaiser's empirical criterion, which suggests setting the number of components equal to the components having eigenvalue > 1, we concluded that three factors are appropriate for this analysis.
By using Principal Component Method (PCA), loadings were calculated for the three factors (components), as presented in Table 6 . In Table 6 , high factor loadings do not support the identification of the factors, so an orthogonal rotation of the initial matrix is required. The total variance explained by the factors is presented in Table 7 under "Extraction of Sums of Squared Loadings". According to Table 7 , the first component explains 29.5% of the total variance, and in total all three components explain 50.11% of the variance. This outcome remarked that all three factors seem to explain a relative low percentage of the total variance, but it has been reported that in social sciences information collected usually by questionnaires includes less precision, so a solution that accounts for 60% of the total variance (and in some instances even less) is commonly considered satisfactory [99] .
Since the questionnaires were filled by secondary education students and the questions included their opinion on vague topics, it was decided to keep the proposed factor number according to Kaiser's criterion of an eigenvalue greater than 1.
By using the Varimax method and removing scores <0.5, the Rotated Component Matrix and factor loadings were calculated, and the corresponding outcomes are presented in Table 8 . The questions assigned to each component to reflect students' perceptions fall into three distinct categories. In the first component of the rotated component matrix, there are questions emphasizing student perception concerning school and family role towards environmental conscience. Variables included in the second component refer to "Student's Environmental conscience". Variables in the third component represent "Student's perception on Environmental Education". The first component of the rotated matrix explains 19.1% of the variance while the second component explains 16.8% and the third component explains 14.2% (see Table 7 ). The three components are presented on Table 9 , and are referred to as such in the next sections of the analysis. Table 9 . Factors (Components) identification.
Factor Interpretation
1. School and family role towards environment 2. Student's environmental awareness 3. Student's environmental education Our main aim was to divide student population into groups with common characteristics according to their environmental behavior. To identify the appropriate number of clusters, K-Means method in SPSS was applied, by inputting all three components that were saved as standardized scale variables during the factor analysis stage. According to the algorithm, the user must input the initial number of cluster centers, and observations are assigned to each center with the criterion of the closer distance so that a cluster is formed. The algorithm continues locating new data centers and stops if there is no noticeable difference between two consecutive iterations. For our data, the initial number of cluster centers was set to four.
K-Means method provides a reliability test via the produced ANOVA. Table 10 depicts the initial cluster centers for the three factors, in standardized z values (mean = 0, St. dev. = 1). After 10 iterations, the algorithm stopped by locating no further difference between iterations. In Table 11 , final cluster centers, which were used for the analysis, are located. Table 11 . Final cluster centers, k-means method (highest score is in bold). By using the ANOVA method, it is observed that the differences in the mean between the clusters are statistically significant at the 99.9% confidence level (sig. < 0.001) (Table 12 ). Concerning the 1st factor, "School and family role towards environment", Cluster 4 yielded the highest positive normalized score, as can be seen in Table 10 , which presents the final cluster centers. Clusters 1-3, on the contrary, yielded a below average score. Cluster 3, which includes 25 students, has the lowest score.
Concerning the second factor, "Students' Environmental Awareness", Clusters 1 and 2 have an above average normalized score. Clusters 3 and 4 sustain scores lower than average. Furthermore, around 2/3 of the students (Clusters 3 and 4 include 62% of the students) scored above average in the factor "environmental awareness", thus it seems most secondary level students are currently environmentally active.
In Table 13 , the total number of students, as calculated by the K-means, is presented. Table 13 . Cluster size. Cluster  1  78  2  91  3  25  4  76  Total  270 Concerning the third factor, "Students' Environmental Education", Cluster 2 revealed an above average normalized score (see Table 11 ). Clusters 1, 3 and 4 yielded a negative normalized average score and Cluster 1 sustained the lowest score on this factor. These important findings revealed that most students considered their environmental knowledge and education to be inadequate.
Number of Students in Each Cluster
By looking at the four identified student groups from cluster analysis, Cluster 1 seems to experience low environmental education, is environmentally active, and has a low expectation for school and family contribution towards environmental awareness. This student group seems to disregard school and family role towards the environment, exhibits environmental awareness and yielded a low score in evaluating their environmental education level. They can be characterized as "the ecologists, need education". Cluster 2 is the biggest student cluster, representing around 1/3 of the sample. Secondary education students belonging to Cluster 2 seem to have an appropriate level of environmental education, are environmentally sensitive and take the role of school and family into account towards environmental activation. These students are characterized as the "environmentally activated". Cluster 3 represents the minority of the student sample (9.2%), disregards school and family role towards the environment, exhibits low environmental awareness and yielded a low score in evaluating their environmental education level. They can be characterized as "environmentally indifferent". Cluster 4 represents 28.1% of the sample, considers school and family role towards environmental motivation to be very significant and sustained low scores on environmental awareness and environmental education. Cluster 4 is the most challenging student cluster, as it seems that those students depend on school role and are willing to become environmentally active in the future within the "green" school environment. This student minority seems to be interested in forming an environmentally focused behavior and can be characterized as the "school motivated and potentially active".
Discussion and Conclusions
This study investigated the accumulated knowledge, the prevailing attitudes, and the energy habits of students at secondary education in the prefecture of Larissa. The study focused on determining the students' environmental behavior and their attitudes towards environmental sustainability. Specifically, the key-areas examined are: (a) the familiarity of students with the concept of energy; (b) their accumulated knowledge and their assimilation of the topics of renewable and conventional energy; (c) students' attitudes towards energy saving and integrated/multifaceted environmental protection; (d) their habits concerning efficient energy use; and (e) the applicability of environment-driven knowledge to students' attitudes and habits.
Concerning students' wider knowledge on various environmental issues and energy sources, the results of the study were noteworthy, since 96.30% of students self-reported to be extensively knowledgeable about the diverse types of energy sources while, on the other hand, only 60% reported to be aware of the term of "energy crisis". Students' awareness towards environment was evident in their daily habits. A proportion of 85% turns off the lights during breaks, 54% have joined voluntary environmental programs organized by their schools, 78% believe that it is important for the school to have recycle bins and around 60% would buy a low energy consumption electric device with higher price. Concerning school role, around 80% of the students believe their schools should participate in recycling, 2/3 of the students consider that the school environment can contribute and support their environmentally-based initiative and 75% of them find participation in ecological activities to be equally important in improving awareness. In parallel, the role of family is of utmost importance since 70% of the students believe that the family environment in collaboration with their teachers' creativity can encourage them in environmental-oriented educational activities, even though 45% of students believe that they have received modest environmental education, while only 30% state that they have received adequate environmental education. In a methodological overview, for several Likert scale questions, factor analysis under the PCA approach was used. This method extracted three factors, interpreting students' behavior. Consequently, according to the identified factors, priority should be given to three dimensions: "School and family role towards environmental conscience", "Student's Degree of Environmental conscience and "Student's Degree of Environmental Education".
Concerning the factor of "School and family role", it has been reported that individual-oriented energy behavior is an extremely complex issue that is determined by many parameters, such as the intrinsic socio-economic status [100] . Thus, adult family members should be aware that the energy behavior within the household greatly influences the energy behavior of their children. Furthermore, the purpose of a "sustainable school" is not only to help children acquire environmental literacy and understand the dimensions of sustainability. The main goal of such an educational reform is to change the school itself in promoting sustainability and helping today students to follow sustainable practices in their everyday life. Such schools have managed to raise students' environmental consciousness [101] . Concerning the factor named as "Student's Degree of Environmental conscience", emphasis should be placed even at primary education level, for the availability of resource material and information-such as renewable energy educational software or laboratory applications-which should be available to students, in the form of educational games and activities. Concerning student's environmental education, it is reported that the extent of curricular materials on environmental and energy subjects could contribute to developing skills, values, and attitudes aligned with sustainable development perspectives [81] .
Grouping the sample into clusters by using the K-means method enabled the identification of four different student clusters. These clusters reflected differences of environmental attitudes that were reported among students. More specifically, the clusters segmented the student sample under the following sub-groups: (1) the ecologists, need education; (2) the environmentally activated, which is the largest group; (3) the environmentally indifferent, which is the smallest group; and (4) the school motivated and potentially active. Except for Cluster 2 (environmentally activated), all other clusters require more environmental education. Furthermore Clusters 1 and 2 need more support from family and school towards environmental issues. Custer 4, representing 28% of the sample, has adequate support from family but needs more motivation and education to become active. Finally, there is a minority of students (9.2%) that seem completely indifferent to the environmental issues.
It is noteworthy that students require a more solid environmental education than current taught courses offer. By looking at students' responses, it becomes evident that school and family background are expected to play a key role in assisting students overcome the future challenges in the energy sector. In this respect, younger and senior family members must be soundly educated and collaborate with each other. Moreover, initiatives taken by the formal educational system must be encouraged, enabling students to become aware of energy and inspire changes from conservative perspectives of energy behavior. Energy education taught courses can be further incorporated into humanitarian, social, and natural sciences, respectively. Education is an interdisciplinary area of a wide consortium of sciences where decisions about taught content, resources' allocation, and learning deliverables/outcomes are made at regional and national level. Cultural and national aspects are also directly affecting the learning environment and the abiding public-driven policies. However, energy issues are prevailing across Europe and their inclusion in the school curricula should be a European-level priority, too. Furthermore, the core of learning process is still focusing on local action and it must be adaptable to each student cognitive background. To this end, focusing environmental topics on energy education, the abiding energy-based policies should bring together energy, environment, and economics, giving a rational basis for decision-making. Many educational courses on environmental issues also incorporate energy studies-but usually only towards the viewpoint of sustainable development.
However, there is still an imperative need of specific energy education programs to be developed that could formulate the basis of cultivating the behavioral consciousness of current and future energy consumers. These programs should not only focus on environmental deterioration but also on the advantages abided to RES, since the expansion of RES usage can positively contribute to life quality [102] . The main policies concerned must increase all students' awareness by educating them on the capabilities, pricing, and multifaceted impact of the various energy sources (both renewable and conventional). Such policies should further consider local energy availability/backup technologies and requirements, together with localized climatic and cultural characteristics. In parallel, the content of educational curricula should remain consistent with national and international priorities, reflecting the values of "thinking globally, acting locally". By understanding the measures established through currently applied energy policies, students should become capable of being creatively involved in shaping a viable RES-driven future.
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Appendix A directly affecting the learning environment and the abiding public-driven policies. However, energy issues are prevailing across Europe and their inclusion in the school curricula should be a Europeanlevel priority, too. Furthermore, the core of learning process is still focusing on local action and it must be adaptable to each student cognitive background. To this end, focusing environmental topics on energy education, the abiding energy-based policies should bring together energy, environment, and economics, giving a rational basis for decision-making. Many educational courses on environmental issues also incorporate energy studies-but usually only towards the viewpoint of sustainable development.
Appendix A

Students general environmental knowledge
0%
10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Are you familiar with Renewable Energy Sources?
Are you familiar with non-Renewable Energy Sources?
Do you know the meaning of the word "Ecology"?
Are you familiar with the ecological problem?
Are you familiar with the term "Energy Crisis"?
Are you familiar with low energy consumption electrical devices? Would you pay a higher price for a low energy consumption electric device?
Have you joint environmental programs in your school?
Are you taking part in en environmental program now?
